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V = 2391.17 (6) A J 
Z = 4 

Cu Ka radiation 
Data collection 

Gemini S Ultra, Oxford Diffraction 

diffractometer 
Absorption correction: multi-scan 

(CrysAlis PRO; Oxford 

Diffraction, 2009) 

7mi„ = 0.712, r m „ = 0.755 

Refinement 

R[F 2 > 2a(F 2 )] = 0.025 

wR(F 2 ) = 0.068 

S = 1.02 

4686 reflections 

314 parameters 

1 restraint 



fj, = 0.83 mm 
T = 120 K 

0.44 x 0.40 x 0.36 mm 



21308 measured reflections 
4686 independent reflections 
4613 reflections with / > 2a(l) 
R in , = 0.018 



H atoms treated by a mixture of 
independent and constrained 
refinement 

Ap max = 0.18 e A~ 3 

Ap mln = -0.19 e A" 3 

Absolute structure: Flack (1983), 
1995 Friedel pairs 

Flack parameter: 0.05 (10) 



The title compound, C 2 4H 2 6N 2 0 8 , was synthesized by the 
cycloaddition reaction of methyl 2-phenylacrylate, diethyl 2- 
aminomalonate and 4-nitrobenzaldehyde. The pyrrolidine 
ring exhibits an envelope conformation. The two benzene 
rings are located on opposite sides of the pyrrolidine ring and 
subtend a dihedral angle of 59.16 (14)°. The crystal packing is 
stabilized by N— H- ■ O and weak C— H- ■ O hydrogen 
bonding. 

Related literature 

For the biological activity of pyrrolidine derivatives, see: 
Coldham & Hufton (2005); Nair & Suja (2007); Pandey et al. 
(2006); Sardina & Rapoport (1996). For a related structure, 
see: Yu et al, (2007). 
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Experimental 

Crystal data 

C2 4 H 26 N 2 0 8 a = 9.7948 (1) A 

M, = 470.47 b = 10.9356 (2) A 

Orthorhombic, c = 22.3240 (3) A 



Table 1 

Hydrogen-bond geometry (A, °). 



D-H-A 


D — 


H 


H-A 


D-A 


D— 


•R-A 


N2-H1-07' 


0.88 


(1) 


2.59 (1) 


3.360 (4) 


148 


(1) 


C12-H12C-01" 


0.96 




2.58 


3.360 (2) 


139 


(1) 


Symmetry codes: (i) — > 


+ 1, v-t 


i 

-j, -* 


+ 1; (ii) x + 1, y, z. 









Data collection: CrysAlis PRO (Oxford Diffraction, 2009); cell 
refinement: CrysAlis PRO; data reduction: CrysAlis PRO; 
program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); 
program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); 
molecular graphics: ORTEP-3 (Farrugia, 1997); software used to 
prepare material for publication: SHELXL97. 

The diffraction data were collected at the Centre for Testing 
and Analysis, Chengdu Branch, Chinese Academy of Sciences. 
The author acknowledges financial support from China West 
Normal University. 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: XU5319). 
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2,2-Diethyl 4-methyl 5-(4-nitrophenyl)-4-phenylpyrrolidine-2,2,4-tricarboxylate 
L. He 

Comment 

Substituted pyrrolidine compound is an important class of heterocyclic compounds with wide spread applications to the 
synthesis of biologically active compounds and natural products (Coldham & Hufton, 2005; Nair & Suja, 2007; Pandey et 
ah, 2006; Sardina & Rapoport, 1996). Its crystal structure is reported here. 

The molecular structure of (I) is shown in (Table 2). Bond lengths and angles in (I) are normal. The pyrrolidine ring 
possesses an envelope conformation. The dihedral angle between the CI — C6 andC13 — CI 8 benzene planes is 59.16 (14)°. 
The crystal packing is stabilized by N — H—O and C — H—O hydrogen bonds (Table 1). 

Experimental 

Diethyl 2-aminomalonate (0.0175 g, 0.1 mmol) were added to a solution of 4-nitrobenzaldehyde (0.018 g, 0.12 mmol) 
and methyl 2-phenylacrylate (0.08 g, 0.5 mmol) in dichloromethane (1 ml). To the stirred mixture, acetic acid (0.003 g, 
0.05 mmol) was added. After the mixture had been stirred at 298 K for 24 h, the reaction was quenched with a saturated 
solution of sodium bicarbonate (5 ml). The mixture was extracted with diethyl ether, evaporated and separated by flash 
chromatograghy. A colourless powder was obtained. Single crystals suitable for X-ray diffraction were obtained by slow 
evaporation of an ethanol solution. 

Refinement 

Imino H atom was placed in chemical sensible position and refined isotropically. The remaining carbon-bound H atoms 
were placed in calculated positions, with C — H = 0.93-0.99 A, and refined using a riding model, with (7j S0 (H) = 1.5f/ e q(C) 
for methyl H atoms and 1.2t/ e q(C) for the others. 

Figures 



Fig. 1. The molecular structure of (I) with 30% probability displacement ellipsoids (arbitrary 
spheres for H atoms). 
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2,2-Diethyl 4-methyl 5-(4-nitrophenyl)-4-phenylpyrrolidine-2,2,4-tricarboxylate 



Crystal data 

C 24 H 26 N 2 0 8 
M r = 470.47 
Orthorhombic, Pl\2\l\ 
a = 9.7948 (1) A 
ft = 10.9356 (2) A 
c = 22.3240 (3) A 

K= 2391.17 (6) A 3 
Z=4 

^(000) = 992 



D x = 1.307 Mgm J 

Cu ATa radiation, X. = 1 .54 1 84 A 

Cell parameters from 18450 reflections 

9 = 2.0-72.2° 

H = 0.83 mnT 1 

T= 120 K 

Block, colorless 

0.44 x 0.40 x 0.36 mm 



Data collection 

Gemini S Ultra, Oxford Diffraction 
diffractometer 



4686 independent reflections 



Radiation source: Enhance Ultra (Cu) X-ray Source 46 1 3 reflections with / > 2a(I) 



mirror 

Detector resolution: 15.9149 pixels mm" 1 
co scans 

Absorption correction: multi-scan 
{CrysAlis PRO; Oxford Diffraction, 2009) 
r min = 0.712, r max = 0.755 
21308 measured reflections 



R iat = 0.018 

^max = 72.3°, 0 m j n — 4.5° 

& = -9->12 
* = -13->13 
/= -25^27 



Refinement 
Refinement on F 
Least-squares matrix: full 

R[F 2 > 2o(F 2 )] = 0.025 

wR{F 2 ) = 0.068 

S= 1.02 
4686 reflections 
314 parameters 
1 restraint 

Primary atom site location: structure-invariant direct 
methods 



Secondary atom site location: difference Fourier map 

Hydrogen site location: inferred from neighbouring 
sites 

H atoms treated by a mixture of independent and 
constrained refinement 

w = V[c 2 (F 0 2 ) + (0.0432P) 2 + 0.3419P] 

where P = {F 2 + 2F 2 )/3 

(A/o) max = 0.001 

Ap m ax = 0.18eA~ 3 
Ap mi „ = -0.19eA" 3 

Absolute structure: Flack (1983), 1995 Friedel pairs 
Flack parameter: 0.05 (10) 
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Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two Is. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , convention- 
al i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > ciF 2 ) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of reflections for refinement. i?-factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 
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A AAT1 

— U.UUZ3 p J 


A AA/1A fZ\ 

— U.UU4U p J 


Clo 


a atm fo 
U.UZZ4 p J 


a m 1 1 f/^ 
U.UJll [p) 


a m"7i 
U.UJ 15 p J 


A AA 1 ^ ( 

— U.UUIj pj 


A AA 1 Q fZ\ 

— u.uuiy p ) 


A AA"7Q 

—u.uu /y p j 


CI 1 


0.0214 (5) 


0.0243 (5) 


A AT/CO /C\ 

U.UZoZ PJ 


A AAAT / A \ 

U.UUUZ (4) 


A AAT A (A \ 

-0.0034 (4) 


-0.0029 (5) 


C15 


0.0306 (6) 


0.0235 (5) 


0.0366 (7) 


-0.0052 (5) 


-0.0019 (5) 


-0.0002 (5) 


C22 


0.0255 (5) 


0.0240 (5) 


0.0247 (5) 


-0.0023 (4) 


-0.0009 (4) 


0.0003 (4) 


C5 


0.0288 (5) 


0.0264 (6) 


0.0263 (5) 


-0.0056 (5) 


-0.0026 (5) 


0.0051 (5) 


C12 


0.0518 (8) 


0.0441 (8) 


0.0286 (6) 


-0.0079 (6) 


0.0080 (6) 


-0.0128 (6) 


C21 


0.0335 (6) 


0.0354 (6) 


0.0374 (7) 


-0.0006 (5) 


-0.0115(5) 


-0.0020 (5) 



Geometric parameters (A, °) 



05 — C19 


1.3392 (14) 


C23 — H23B 


0.9700 


05 — C20 


1.4626 (13) 


C23 — H23A 


0.9700 


08 — C22 


1.3263 (14) 


C10 — C22 


1.5450 (15) 


08 — C23 


1.4608 (14) 


C8 — Cll 


1.5269 (15) 


06— C19 


1.2021 (14) 


C18— C17 


1.3825 (17) 


04— Cll 


1.3417(14) 


C18— H18 


0.9300 


04— C12 


1.4473 (15) 


C2— C3 


1.3816(16) 


03— Cll 


1.2034 (14) 


C2— H2 


0.9300 


07— C22 


1.2010(14) 


C24— H24A 


0.9600 


N2— C10 


1.4666 (14) 


C24— H24C 


0.9600 


N2— C7 


1.4754 (14) 


C24— H24B 


0.9600 


N2— HI 


0.877 (13) 


C20— C21 


1.4967 (17) 


02— Nl 


1.2244 (13) 


C20— H20B 


0.9700 


Ol— Nl 


1.2211 (15) 


C20— H20A 


0.9700 


C9— C10 


1.5307 (15) 


C3— C4 


1.3954 (16) 


C9— C8 


1.5356 (15) 


C3— H3 


0.9300 


C9 — H9A 


0.9700 


C4— C5 


1.3961 (16) 


C9— H9B 


0.9700 


C14— C15 


1.3945 (17) 


Nl— CI 


1.4622 (14) 


C14— H14 


0.9300 


C7— C4 


1.5270 (14) 


C17— C16 


1.3866 (18) 


C7— C8 


1.5698 (14) 


C17— H17 


0.9300 


C7— H7 


0.9800 


C16— C15 


1.3849 (18) 


CI— C2 


1.3852 (16) 


C16— H16 


0.9300 


CI— C6 


1.3856(16) 


C15— H15 


0.9300 


C6— C5 


1.3861 (16) 


C5— H5 


0.9300 


C6— H6 


0.9300 


C12— H12B 


0.9600 


C19— C10 


1.5365 (15) 


C12— H12A 


0.9600 


C13— C14 


1.3912(16) 


C12— H12C 


0.9600 


C13— C18 


1.3991 (16) 


C21— H21A 


0.9600 
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C13 — C8 


1.5424 (15) 


C23 — C24 


1.4966 (18) 


ciy — uj — czu 


11/1 OC /f\\ 

114. oj [y) 


CZ Z — (J o — CZ 3 


11/: iq /q\ 

i lo.zo (y ) 


CI 1 — (J4 — C1Z 


1 1 j. jZ (1U) 


pin \H P"7 

CIU — JNZ — C / 


1 1 A 1 1 /Q\ 

11U.13 (o) 


pi A \TO I I i 

C 1 U — JN Z — hi 1 


i i 7 -> / 1 n\ 
113. Z (1U) 


/T7 \n I I i 

C / — JNZ — HI 


1 no o ( 1 a\ 
lUy.o (1U) 


pin pa p o 

c i u — cy — Co 


1 m c*7 
1UZ.J / [p) 


pin PPi I in ,\ 

c i u — cy — Hy a 


1111 
111.3 


po pn un a 

Co — cy — HyA 


111 ~y 
111.3 


pin pn i ino 

c i u — cy — riy r> 


1 1 1 *J 
1 1 1.3 


po pn i inn 

Co — cy — Hyts 


111 i 
1 1 1 .3 


i m a pn unD 
H y A — c y — H y r> 


1 no i 

iuy.z 


( \ 1 XT 1 p.-) 

(Jl — JN 1 — (JZ 


1 t> c/i ✓ 1 a\ 
1ZZ.J4 (1U) 


PI XT 1 pi 

(Jl — JN 1 — CI 


1 1 o /i /i /1 a\ 
115.44 (1U) 


p.") XT 1 pi 

(JZ — JN 1 — CI 


1 1 a a 1 /1 a\ 
liy.Ul (1U) 


xn p*7 p/i 
JNZ — C/ — C4 


1 1 A A A /A\ 

11U.44 (y) 


\n p-7 po 
JNZ — C/ — Co 


1 A/1 *7/i /Q\ 

1U4. /o (o) 


P/1 p-7 PO 

C4 — C / — Co 


i iz.o4 (y ) 


xn p-7 1 1 "7 

JNZ — C / — rl / 


1 AA & 

iuy.o 


P/1 p-7 I I -7 

C4 — C / — rl / 


1 AA £ 

iuy.o 


po P-7 TJ7 

Co — C / — H / 


1 AA £ 

iuy.o 


PO pi p/r 

CZ — CI — Co 


1 T> C*7 / 1 A\ 
1ZZ.J / (1U) 


PO pi XT] 

CZ — CI — JN 1 


1 1 O 1 A ^1 A\ 

iio.3y (iu) 


p/ pi xn 

Co — CI — JN 1 


1 1 A AC C\ A\ 

ny.uj (iu) 


P i p/: pc 

CI — Co — Cj 


1 1 *7 AT /1 A\ 

ii /.yz (iu) 


P i pz; ttz; 

CI — Co — Ho 


ni a 

1Z1 .u 


PC p/T TT/C 

Cj — Co — Ho 


m n 
1Z1 .u 


Pj/T piQ PC 

Uo — C 1 y — Uj 


1 T/l C£ /'I A\ 

1Z4.30 (1UJ 


Pi/r pin pin 

uo — c i y — c i u 


1 Tl £C ^1 A\ 

1Z3.0J (1UJ 


PC pin pin 

u j — c i y — c i u 


111 HC\ (Ci\ 

in. /y (y) 


P 1 /] p 1 -7 p] O 

C 1 4 — C 1 3 — C 1 o 


1 1 O 1 PI A\ 

llo.lo (1U) 


p 1 /] PIT PO 

C14 — CI 3 — Co 


nj 1 n ( 1 A\ 

1Z4.1 / (1U) 


PI o P11 PO 

CI o — C 1 3 — Co 


i i 7 cn / 1 n\ 

11 /.o / (1U) 


p. O p-)7 PI/I 

(Jo — CZ3 — CZ4 


1 A*7 1 A ( 1 A\ 

1U /.1U (1U) 


p. O pt] TJT3D 

(J o — C Z 3 — HZ 3 r> 


1 1 A 1 

11U.3 


PO /] PTl TJT5D 

CZ4 — CZ3 — HZ3B 


1 1 A 1 

11U.3 


f\Q PTQ I IT) a 

(Jo — CZ3 — HZ 3 A 


1 1 A 1 

1 1U.3 


PO /l PT1 IJOI A 

CZ4 — CZ3 — HZ3A 


1 1 A 1 

11U.3 


I I ~> 1 D PT1 mi A 

HZ3B — CZ3 — HZ3A 


1 AO C 

IUo.j 


xn p i n pn 

jnz — ciu — cy 


1 A/I AT /Q\ 

1U4.UZ (o) 


xn p i n pin 

jnz — c i u — c i y 


1 1 a /;-) /a\ 

i iu.oz (y) 


p n pin p 1 n 

C9 — ciu — ciy 


114.06 (9) 


N2— CIO— C22 


107.76 (9) 


C9— CIO— C22 


110.94(9) 


CI 9— CIO— C22 


109.18(9) 


Cll— C8— C9 


111.27 (9) 


Cll— C8— C13 


107.31 (8) 



C21 — H21B 


0.9600 


C21 — H21C 


0.9600 


C3 — C2 — C 1 


1 1 o i n n\ 
11S.3V (1U) 


r^i r 1 ! in 
C3 — C2 — H2 


1 on o 
12U.S 


C 1 — C2 — HZ 


120.8 


f^"tA \S5"tA A 

C23 — C24 — H24A 


1 nn c 


— CZ4 — 


1 no c 


H24A — C24 H24C 


1 nn c 


C23 — C24 — H24B 


1 nn c 


H24A — C24 H24B 


1 nn c 


H24C — C24 — H24B 


1 nn c 


U5 — C2U — C2 1 


1 n~7 cn i 1 n\ 
1U/.5U (1U) 


U5 — C2U — H2UiJ 


1 1 n o 
1 1U.2 


C2 1 — C2U — H2Uh5 


1 1 n o 
1 1U.2 


Uj — C2U — H2UA 


1 1 n o 
1 1U.2 


pti nn uin a 
C2 1 — C2U — H2U A 


1 1 n o 
1 1U.2 


H2UB — C2U — H2UA 


1 no c 


/^T P/t 

C2 — (_3 — C4 


1 o 1 n 1 { 1 n\ 
121.U1 (1U) 


r^T n 
C2 — C3 — 


line 

iiy.s 


C4 — C3 — H3 


119.5 


/^C 

C3 — C4 — CD 


1 1 o oi n\ 
lis. si (1U) 


f^l f^A f^H 

Lj — — C / 


1 on no ^1 n\ 
IzU.yS (lUj 


— C4 — C / 


1 on 1 n 1 1 n\ 
12U.iy (1U) 


pk 

CI 3 — C14 — LID 


1 on A 1 /1 1 \ 
12U.41 (11) 


pn pij XJ1/1 
C13 — C14 — H14 


1 1 n o 

ny.s 


pir pi< 

C15 — C14 — H14 


1 1 n o 

ny.s 


no pn pi/; 
C 1 a — C 1 / — C 1 6 


1 on i / pi 1 \ 
12U.16 (11) 


pio rn 

C 1 5 — C 1 / — H 1 / 


1 1 n n 

ny.y 


pi/: pn un 
C16 — CI / — HI / 


1 1 n n 

ny.y 


pic pu pn 
C 1 5 — C 1 6 — C 1 / 


1 1 n OQ n i \ 

iiy.23 (ii) 


Pic pi/; Til /; 

C 1 J — C 1 D — tl I o 


1 on A 
1ZU.4 


pn pi<: un/; 
C 1 / — C 1 6 — tl 1 6 


1 on a 
12U.4 


Ui — Cll — U4 


1 oi "7 c f 1 n\ 
123. ID (1U) 


P.1 P 1 1 PO 

Ui — Cll — Cs 


1 oc ai 1 1 n\ 
125.43 (1U) 


r\A p 1 1 po 
U4 — C 1 1 — CS 


1 1 n oo /n\ 
1 1U.S2 (y) 


pi<r pi ; pn 

C16 — C15 — C14 


1 on oo /i i \ 
12U. 11 (11) 


Pl/T PIC TJ1C 

C16 — CI J — HI J 


1 1 n £ 


P1J P1C TJ 1 c 

C 14 — C 1 5 — H 1 5 


1 1 n /; 

ny.6 


P."7 PT> P*0 

(J/ — C22 — Us 


10/1 n/i /11\ 
124. y4 (11) 


r\i pt> pin 

U7 — C22 — C10 


1 o /i io / 1 n\. 

124.38 (10) 


p.o poo pin 
Us — C22 — C 1 U 


i in /n\. 

110.65 (y) 


p/; pc p/i 
C6 — CD — C4 


101 OC/11\ 

121.25 (11) 


p/; pc Tjc 
C6 — C5 — Hi 


i i n a 

ny.4 


C4 C5— H5 


119.4 


C4— CI 2— H12B 


ioy.5 


C4— CI 2— H12A 


109.5 


H12B— CI 2— H12A 


109.5 


C4— CI 2— H12C 


109.5 


H12B— CI 2— H12C 


109.5 
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/^n /^o pi i 
Cy — Co — C 1 J 


1 1 n i n /n\ 
1 lU.3y {y) 


pi i re p7 


11161 (Q\ 
in.ui yy f 


C9 — C8 — C7 


100.70 (8) 


CI 3 — C8 — C7 


115.52 (9) 


C17 — C18 — C13 


121.30 (11) 


C17 — C18 — H18 


119.3 


C13 — C18 — H18 


119.3 


Pin \n po r^A 

C 1 U — JN z — C / — C4 


1 1 1 £1 /o n\ 
113.03 (1U) 


pin \n PO pp 

C1U — JNz — C / — to 


o n 1 /i i\ 
— /.yi (11) 


( \ 1 XT] pi po 

<J1 — JN 1 — CI — Cz 


H AO /1 0\ 

— /.4o (1 /) 


PO m i pi pi 

<Jz — JN 1 — C 1 — Cz 


1 oi in / 1 1 \ 
1 /3.iy (11) 


( \ 1 MI p 1 p/: 

OI — JN 1 — CI — Co 


1 O 1 OO /1 o\ 
1 /1. 00 (12) 


PiO M1 p i p/: 

Uz — JN 1 — C 1 — Co 


O /1 £\ 

— /.4o (lo) 


( •-) pi p/r pc 

CZ — CI — Co — C j 


1 'JO /1 o\ 

1.3Z (1 /) 


Mi pi p/r pc 

JN 1 — CI — Co — Cj 


1 7Q n i / 1 1 ~\ 
— 1 /o.Ul (11) 


Pin c\z pin r\/z 
CzU — Uj — C 1 V — Oo 


1 C 1 /1 £\ 

— 3.M (lo) 


pin p, c pin pin 
CzU — Uj — C 1 y — C 1 U 


1 oo oo /n\ 
1 / 1 .11 (y) 


POO p, o pti pi/i 

Czz — Uo — Cz3 — Cz4 


1/^0 11 / 1 1 \ 

100.33 (11) 


p-7 mo pin pn 

C / — JN Z — C 1 U — CV 


10 11 /1 1 \ 

-10.33 (11) 


p-7 mo pm p 1 n 
C / — JN Z — C 1 U — C 1 y 


1 c\A c c ( 1 n\ 
1U4.JJ (1U) 


p-7 mo pin poo 
C / — JN Z — C 1 U — Czz 


IT/; 1 £ /n\ 

— i3o.io (y) 


po pn pin M"o 
Co — CV — C 1 U — JN Z 


i o £o / 1 n\ 
3 / .0Z (1U) 


po pn p i n p i n 
Co — CV — C 1 U — C 1 y 


OO QQ / 1 n\ 

— oz.yo (1U) 


po pn pin poo 
Co — CV — C 1 U — Czz 


1 ci oi /n\ 
1j3.Z3 (y) 


p. /c p 1 n pin mo 

uo — c i y — c i u — jn z 


1 o 1 1 n c\ 
lz.31 (1j) 


PC Pin p| A MO 

Uj — c i y — C 1 U JN Z 


i /;o A O /n\ 

-ioo.4z (y) 


p./, p i q pin pn 

uo — c i y — c i u — cy 


1 OQ 1 C 1 1 \ 

izy.i j (ii) 


r\c pm pm pn 

vj — c i y — c i u — cy 


f 1 CD p| o\ 

J 1 .jo (12) 


p,z pin p 1 n poo 

uo — c i y — c i u — czz 


1 n^ 11/1 o\ 
— 1U0.11 (lz) 


r\e pin p i n poo 
Uj — C 1 y — C 1 U — Czz 


71 1 £ 1 1 \ 

/3. lo (11) 


Pin pn p o P11 

c i u — cy — Co — c 1 1 


1 en oi /n\ 
— 1 jy. 15 [y) 


Pin pn p o p 1 1 

c i u — cy — c o — c 1 3 


o 1 o i f 1 n\ 
ol. 23 (1U) 


Pin pn p o po 

c i u — cy — Co — c / 


/i 1 io / 1 n\ 
—41.32 (1U) 


pi 1 A p 1 Q po P11 

C 1 4 — C 1 3 — Co — C 1 1 


1 1 n cn n n 
HU.jy (11) 


pi o pn po pi i 
CI o — C 1 3 — Co — C 1 1 


^o /in / 1 o\ 
— 00.4U (lz) 


P 1 yl P 1 Q PO p A 

ci4 — ci 3 — Co — cy 


1 o o nn ( 1 1 \ 
— Izo.UU (11) 


pi o p 1 1 po pn 

c i o — c 1 3 — Co — cy 


ci m / 1 o\ 
j3. Ul (12) 


PI /| P 1 1 PO PO 

C 1 4 — C 1 3 — Co — C / 


1 /i /^n n c\ 
-14. OU (1 j) 


p| O p 1 Q PO PO 

C 1 o — C 1 3 — Co — C / 


1 iC/c /i 1 /i n\ 
100.41 (1U) 


TvTO PO PO p 1 1 

JN2 — C7 — C8 — CI 1 


1 a o o 1 /'n^ 

148.71 (9) 


C4— C7— C8— Cll 


28.62 (12) 


N2— C7— C8— C9 


30.54 (10) 


C4— C7— C8— C9 


-89.54 (10) 


N2— C7— C8— C13 


-88.36 (10) 


C4— C7— C8— C13 


151.56(9) 



Hydrogen-bond geometry (A, °) 

D—H-A D — H 



TTIOA PIO TTIOP 

H 1 2A — C 1 z — H 1 zC 


109.5 


C?0 Cl\ H?1 A 


1 no s 

1 U7.J 


C20 — C21 — H21B 


109.5 


H21A — C21 — H21B 


109.5 


C20 — C21 — H21C 


109.5 


H21A — C21 — H21C 


109.5 


H21B — C21 — H21C 


109.5 


r^i^i rn no r^i~7 
C14 — C13 — C18 — CI / 


1 1 O P "7\ 

1.38 (1 /) 


Co — C 1 3 — C 1 5 — C 1 / 


1 "7n c"7 p. n\ 
— 1 /y.D / (10) 


p/; n n pi 
Co — C 1 — Cz — C3 


A A A /1 "7\ 

-U.44 (1 /) 


Ml pi pi pQ 

JN 1 — CI — C2 — C3 


1 -70 on p. n\ 
1 /0.o9 (1U) 


pin pc pin pti 
C 1 y — U5 — C20 — Cz 1 


1 nc i c p. n\ 
— 1 /6.15 (1U) 


P| pi PQ py| 

C 1 — Cz — C3 — C4 


n n/; /i -7\ 
-U.90 (1 /) 


pi pi p/i pc 

Cz — C3 — C4 — CD 


1 A 1 / I -7\ 

1 .43 (1 / j 


pi pi p/l p-7 

Cz — C3 — C4 — C / 


1 -7Q 10 ( \ n\ 
—1 /o.3o (lUj 


w> r^"7 r^/i r^i 
JNz — C / — C4 — CJ 


1A 11 1 /I \ 

— 34. 1 J (14) 


PO P-7 P/1 PI 

C5 — C / — C4 — C3 


o-> /;-> p.i\ 
oi.Oi (13) 


xn p-7 p/i pc 
JN2 — C / — C4 — C5 


1 /i /; n/; p. n\ 
140.U0 (1U) 


PO P"7 P/1 PC 

Co — C / — C4 — C5 


n-7 m/1 -i\ 

— y /.iy (ii) 


PIO PIT PI/1 P1C 

C 1 8 — C 1 3 — C 14 — C 1 3 


n A A /1 /;\ 
— U.44 (lo) 


PO P11 PU P1C 

Co — C 1 3 — C 1 4 C 1 5 


1 "7n /ii p. n\ 
— 1 /y.43 (1U) 


pii pio pn pi<: 
C 1 3 — C 1 0 — C 1 / — C 1 0 


1 lo HOI 

— 1.38 (lo) 


pio pn pu pic 
C 1 0 — C 1 / — C 1 0 — C 1 5 


n a -i p. o\ 
U.4i (lo) 


pn P./1 P11 pi 
C 1 z — U4 — C 1 1 — U3 


c nc p. -7\ 
5.U5 (1 /) 


pn p/i P11 po 
C 1 z — U4 — C 1 1 — Co 


1-7/1 "7/: / 1 n\ 
-1 /4. /O (1U) 


pn po pi 1 pi 
C9 — C8 — C 1 1 — U3 


-1 £A (~\ £\ 
-i.04 (10) 


C13 — Co — Cll — (Ji 


1 1 0 00 / I 
llo. ii (li) 


P"7 PO PI 1 PI 

C / — Co — C 1 1 — U3 


11/1 n /m 
— 1 14. i / (li) 


r*c\ po pi 1 r\A 
C9 — Co — C 1 1 — U4 


i -7-7 1 £ /n\ 
1 / / .lo (9) 


P 1 1 PO P11 P/1 

C13 — Co — Cll — U4 


/; i n-7 p. i \ 

-oi.y / (1 1) 


c^~i r^o 1 1 r\A 
C / — Co — C 1 1 — U4 


/;c ci /1 o\ 
OJ.33 (li) 


pn pu pic pi/1 
CI / — Clo — C15 — C14 


n c 1 p. n\ 

U.51 (iy) 


pii pi/1 pic pi/: 
CI 5 — C14 — CI J — Clo 


n /in / 1 o\ 
— U.4y (lo) 


pn po p->-> p-7 
Cz3 — Uo — Czi — O / 


n 1 1 p. o\ 
-U.31 (lo) 


p->i po p->-> pin 
Cz3 — Uo — Czz — C 1 U 


1 -7-7 cop. n\ 
1 / /.D8 (1U) 


M-> PI/1 P->-> P-7 

JN z — C 1 U — Czz — O / 


01 01 p./i\ 
o3.o3 (14) 


pn pin p->-> p-7 
C9 — C 1 0 — Czi — (J / 


-in /ii p. /:\ 
-iy.43 (lo) 


pin pin p->-> p-7 

c i y — c i o — Czi — o / 


1 cc n-7 p. 1 \ 
— 155. y/ (11) 


N2— CIO— C22— 08 


-94.08 (11) 


C9— CIO— C22— 08 


152.66 (9) 


C 1 9 — C 1 0 — C22 — 08 


26.12 (12) 


CI— C6— C5— C4 


-0.82(18) 


C3— C4— C5— C6 


-0.51 (17) 


C7— C4— C5— C6 


179.30 (10) 


H-A D—A 


D — H 



-A 
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N2 — 111-07' 0.88 (1) 2.59 (1) 3.360 (4) 148.(1) 

C12— H12C-01" 0.96 2.58 3.360 (2) 139.(1) 

Symmetry codes: (i) -x+l,y+U2, -z+3/2; (ii) x+l,y, z. 
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